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Abstract of CRADA work:
The proposed research attempted to identify novel biochemical catalysts, catalyst support materials, highefficiency electron transfer agents between catalyst active sites and electrodes, and solid-phase electrolytes in order to maximize the current density of biochemical fuel cells that utilize various alcohols as substrates.
Summary of Research Results:
The aim of this project was to develop and demonstrate optimal pathways for complete oxidation of highenergy density fuels and to harvest the resulting electrons within a biochemical fuel cell for electricity generation. During the course of this CRADA, we identified two viable pathways and one or more biocatalysts for each step of the oxidation reaction. The biocatalysts were either produced by their native organisms or the respective genes were overexpressed in E. coli. The biocatalytic activity of each catalyst was demonstrated in aqueous solution, using quantitative and/or qualitative activity assays. We also demonstrated sequential catalytic fuel oxidation, involving multiple steps catalyzed by each of the identified enzymes. Successful implementation of an in vitro system involving synergistic activity of multiple biocatalysts presents unique challenges, and successful demonstration of the concept was one of the major objectives of this study. Indeed, similar studies of such complex systems are not common in the scientific literature.
